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ABSTRACT. Biophytum kayae, B. lourteigiae, 
and B. ottohuberi from Bolfvar and Amazonas 
states in Venezuela are newly described and il- 
lustrated. All are members of section Dendroidea 
Knuth and have sessile or shortly pedunculate 
inflorescences. Biophytum ottohuberi is a distine- 
tive, high-elevation tepui endemic with small 
leaves and rigidly coriaceous, thick-margined 
leaflets: B. lourteigiae and B. kayae are both low- 
land species on predominantly white-sand sub- 
strates. Biophytum lourteigiae is a taller shrub 
than B. kayae and has longer, less coriaceous 
leaves and more pubescent capsules. Too few 
flowering specimens were available to assess 
whether any of these species are heterostylous, 
but the flowers that were examined have their 
stigmas and two sets of stamens positioned in a 
way that is consistent with tristyly. 

Key words: Biophytum, heterostyly, Oxalida- 
ceae, tristyly, Venezuela. 


Biophytum DC. is a pantropical genus of about 
80 species (Lourteig, 1980) that is distinguished 
from other genera of Oxalidaceae by its clusters 
of paripinnately compound leaves at the branch 
tips. While preparing the Oxalidaceae treatment 
for the Flora of the Venezuelan Guayana (Aymard 


& Berry, 2003), we found several specimens of 


Biophytum that could not be placed with any 
known species in the genus. Further examination 
showed these to be new taxa, and they are de- 


scribed below as new species. All three species of 


Biophytum belong to the large Neotropical section 
Dendroidea (Knuth, 1930), by 
small, elongate- or rectangular-falcate leaflets, of- 


virtue of their 


ten reduced peduncles or pedicels, headlike inflo- 
rescences, and numerous bracteoles. 


Biophytum is one of only eight genera in three 
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families of flowering plants (Lythraceae, Oxali- 
daceae, and Pontederiaceae) where trimorphic 
heterostyly, or tristyly, has been clearly demon- 
strated (Weller, 1992). In tristylous species, there 
are three floral forms that differ in the positions 
of the stigmas and the two sets of anthers; in the 
short-styled morph, the stigmas occur in the low 
position and the anthers in the middle and high 
positions. The mid-style morph has the anthers 
in the low and high positions, and the long-styled 
morph has its anthers in the low and middle po- 
sitions. The presence of tristyly in Biophytum is 
based entirely on observations of a single spe- 
cies, B. sensitivum (L.) DC. (Darwin, 1877: Ma- 
yura Devi, 1964). Later, Mayura Devi (1966) 
found a homostyled population of the same spe- 
cies: these plants all had flowers with the same 
“mid-homostyle” morphology, that is, the styles 
corresponded to the mid-style position of the tris- 
tyled forms, and the stamens corresponded to the 
middle and high positions. It is not uncommon 
for tristylous breeding systems to “break down,” 
that is, show changes that result in distyly, hom- 
ostyly, or the loss of self-incompatibility (Weller, 
1992). 

In the species described below, the flowers are 
clustered near the base of the leaf rosette. When 
dried as herbarium specimens, the leaves often 
completely cover the inflorescences, and it is usu- 
ally not possible to examine the flowers or fruits 
without causing considerable damage to the spec- 
imen. Since there were so few specimens of these 
species available for study, we limited our floral 
dissections to a single collection of each species. 
Consequently, we cannot determine with certainty 
if these species are tristylous, but we can infer from 
the relative position of anthers and styles in each 
species which morph they would represent if the 
species are indeed tristylous. 
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Biophytum kayae Aymard & P. E. Berry, sp. nov. 
TYPE: Venezuela. Amazonas: Rfo Negro, be- 


tween Neblina base camp and the mouth of 


Canyon Grande at Puerto Chimo, along Rio 
Mawarinuma, 00°50'N, 66°10’W, 130-200 m., 
6-7 July 1984, G. Davidse & J. Miller 27052 
(holotype, VEN; isotypes, MO, P not seen, 
PORT). Figure IA-C. 


Biophyto lourteigiae affinis, sed inflorescentiis subses- 
silis, foliis minoribus rhachidibus 4—6 em longis, foliolis 
coriaceis supra reticulate nervatis et capsulis glabris, re- 
cedit. 


Shortly branched subshrub, the stems 30-50 cm 
tall, 5-8 mm in circumference at thickest point, 
erect; branches and branchlets glabrous. Leaves 8 
to 13 per cluster, 12- to 14-jugate, rachis 4—6 cm 
long, densely appressed-barbate on young leaves, 
l-5 x 1-4 


obliquely rhomboid, coriaceous, glabrous and with 


glabrescent; leaflets sessile, mm, 


venation evident on the upper surface, the lower 


surface reticulately veined and papillate, 12- to 16- 
veined, the base truncate, the apex obliquely and 
broadly acute, the margins ciliate when young, gla- 
brescent. Peduncle ca. 2 mm long, glabrous; brac- 
teoles ca. 15, lanceolate, 1-2 mm long, glabrous, 
ciliate at the margins. Flowers examined (from the 
type collection) consistent with the short-styled flo- 
ral morph (if tristylous), pedicels ca. 1 mm long: 
sepals lanceolate, 3-4 mm long, 12- to 14-nerved. 
glabrous, margins smooth; petals oblong, white. gla- 
brous, ca. 5 mm long; longer stamens ca. 4 mm 
long, filaments pilose, shorter stamens ca. 2 mm 
long, filaments glabrous, the anthers ovoid, 0.2-0.3 
mm long; ovary 5-lobed, ca. 1 mm long. sparsely 
appressed-pilose; styles 5, 0.3-0.6 mm long, stig- 
mas capitate. Capsules 5-lobed, ca. 5 mm long. gla- 
brous; carpels 1-seeded; seed ellipsoidal, ca. 2 mm 
long, glabrous, slightly striate. 


Habitat and distribution. 
known from moist forest understories in areas pre- 


Biophytum kayae is 


dominated by white-sand substrates in two areas: 
near the base of Serranfa La Neblina close to the 
Brazilian border, and farther north in the Rfo Cuao 
basin, both in Amazonas state. Venezuela. In both 
areas, the species occurs at elevations between 130 
and 200 m. 

Biophytum kayae is similar to B. lourteigiae in 
its obliquely rhomboid leaflets, short inflorescence, 
and overall leaf dimensions. However, it is a con- 
sistently smaller shrublet, with smaller leaves that 
are fewer in number per cluster (8 to 13 vs. 10 to 
18 in B. lourteigiae), with more coriaceous and re- 
ticulate leaflets, sepals with more veins (12-14 vs. 


6-8), shorter peduncles (2 mm vs. 2-7 mm), and 
glabrous capsules. 


Paratypes. VENEZUELA. Amazonas: Rio Cuao, H. 
M. Curran 233 (NY); base of Cerro La Neblina, Río Ma- 
warinuma, vicinity of Puerto Chimo, 00°50'N, 66°05'W, 
190 m, A. Gentry & B. Stein 46929A (MO, PORT, VEN): 
hase camp on Río Mawarinuma, 00°50°N, 66°10"W, 140 
m. R. Liesner & V. Funk 15864 (MO, PORT, VEN), same 
locality as previous one, R. Kral 71999 (VEN). 


This species is named for Kay Yatskievych, the 
resourceful and hard-working editor of the Flora of 
the Venezuelan Guayana series over many years. In 
that flora’s treatment of Oxalidaceae (Aymard & 
Berry, 2003), this species was treated as “Biophy- 
tum sp. C.” 


Biophytum lourteigiae Aymard & P. E. Berry, sp. 
nov. TYPE: 
Orinoco, Caño Soromoni, 15 km W of La Es- 
meralda, 03°08'N, 65°38'W, 140 m, 28 Feb. 
1990, G. Aymard & L. Delgado 8345 (holo- 
type, PORT; isotypes, MO, NY). Figure 2A—D. 


Venezuela. Amazonas: alto Río 


Biophyto ferrugineo proxima, sed foliolis 3-6 mm lon- 
gis. 2-4 mm latis, bracteolis glabris, subulato-lanceolatis, 
sepalis 3-3.5 mm longis, glabris; petalis 4-5 mm longis 
et staminibus majoribus ca. 4 mm longis, minoribus ca. | 
mm longis recedit. 


Densely branched subshrub 0.5-1.5 m tall, thick- 
est branches 10-12 mm in circumference, erect; 
branches and branchlets densely appressed-pubes- 
cent at the apex, sparsely appressed-pubescent to 
glabrescent when mature. Leaves 10 to 18 per clus- 
ter, 7-to 18-jugate, rachis densely barbate, 4—10 cm 
long, retrorse bristles present on young stems just 
below leaf cluster, soon deciduous: leaflets sessile, 
3—6 X 2—4 mm, broadly and obliquely rhomboid or 
subrectangular, chartaceous to subcoriaceous, gla- 
brous on upper surface with venation obscure, pa- 
pillate and with evident venation on lower surface, 
veins parallel and 8 to 12 on each side of the mid- 
vein, the base truncate, the apex broadly and 
obliquely acute, margins densely ciliate-barbate 
when young, glabrescent. Inflorescence subterminal, 
peduncle 2-7 mm long, sparsely pubescent; brac- 
teoles 8 to 15, subulate-lanceolate, 1-1.5 mm long, 
lightly pubescent on both sides and ciliate at the 
margins; pedicels glabrous, ca. 2 mm long. Flowers 
examined (from the type collection) consistent with 
the mid-styled floral morph (if tristylous); sepals lan- 
ceolate, 3-3.5 mm long, 6- to 8-nerved, sparsely pu- 
bescent externally; petals white, obovate, 4—5 mm 
long, glabrous on both sides, 4- or 5-nerved; longer 
stamens ca. 4 mm long, filaments pilose, shorter sta- 
mens ca. 1 mm long, filaments glabrous, the anthers 
ovoid, ca. 0.4 mm long; ovary ca. 1 mm long, densely 
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Figure 1. A-C. Biophytum kayae Aymard & P. E. Berry. —A. Habit. —B. Flower (short-style form) with sepals and 
petals removed, showing the short style and two longer whorls of stamens. —C. Pair of leaflets showing the lower 
surface. Drawn from the holotype, G. Davidse & J. Miller 27052 (VEN). D-G. Biophytum ottohuberi Aymard & P. E. 


Berry. —D. Habit. —E. Whole flower. —F. Flower (mid-style form) with sepals and petals removed, showing the middle 
position of the styles between the two whorls of stamens. —G, Distal pairs of leaflets showing the upper surface and 


the thickened margins. Drawn from the holotype, O. Huber 10963 (MYF). 
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Figure 2. Biophytum lourteigiae Aymard & P. E. Berry. —A. Habit. —B. Leaflet showing the lower surface and ciliate 
margins on young leaves. —C. Flower in bud showing the bracteoles. —D. Flower (mid-style form) with sepals and 


petals removed, showing the middle position of the styles between the two whorls of stamens. Drawn from the holotype, 


G. Aymard & L. Delgado 8345 (PORT). 


hispid-pubescent; styles 5, ca. 1 mm long, glabrous, seeded; seeds ellipsoidal, ca. 2 mm long, glabrous, 
appressed-pubescent at the base; stigmas capitate. slightly striate. 
Capsules 5-lobed, ca. 3 mm long, glabrous except 


densely appressed-pubescent at the apex; carpels 1- Habitat and distribution. Biophytum lourteigiae 
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is known from white-sand areas to the south and 
west of Cerro Duida, Amazonas state in Venezuela, 
occurring in the moist understory of evergreen low- 
land (or occasionally lower montane) forests. Ex- 
cept for one specimen collected at 1000 m eleva- 
tion (Liesner 25351), the rest were found between 
140 and 210 m. 

Biophytum lourteigiae is morphologically close to 
B. ferrugineum Rusby, from Bolivia, and B. kayae 
from Venezuela. It differs from B. ferrugineum in 
its smaller flowers (sepals sparsely pubescent and 
3-3.5 mm long vs. densely pilose and ca. 6 mm 
long; petals 4—5 mm long vs. ca. 8 mm long), lightly 
pubescent (vs. ferrugineous) bracteoles, and small- 
er leaflets (3-6 X 2—4 mm vs. 6-12 X 4—5 mm). 
Compared to B. kayae, B. lourteigiae is a larger 
plant (to 1.5 m tall), with longer leaves (6-10 X 4— 
6 cm), more chartaceous (vs. coriaceous) leaflets 
that have inconspicuous venation on the upper sur- 
face, and capsules that are apically densely ap- 
pressed-pubescent (vs. glabrous). 


Paratypes. VENEZUELA. Amazonas: Rfo Cunucun- 
uma, entre las bases de los cerros Duida y Huachamacari, 
03°40'N, 65°45'W, 180-210 m, 28-30 Jan. 1982, J. Stey- 
ermark et al. 125838, 126263 (NY, VEN): Río Cunucun- 
uma, Caño Negro, 200 m, J. Peréz & M. Sosa 28 (TRAV): 
Culebra, Rio Cunucunuma, 03°40'N, 65°45'W, J. Steyer- 
mark & F. Delascio 129140 (TFAV, VEN); Culebra, Río 
Cunucunuma, 03°44'N, 65°44’W, 210 m, R. Liesner 
17520, 24553 (MO, PORT); Río Negro, afluente del Río 
Cunucunuma, 03°43'N, 65°39'W, 210 m., A. Fernández 
7649 (MO, PORT), A. Fernández et al. 8175 (PORT); be- 
tween Duida and Marahuaca, near base of Cerro Duida. 
03°34'N, 65°32'W, 1000 m, R. Liesner 25351 (MO, 
PORT). 


This species is named in honor of Alicia Lourteig 
for her extensive taxonomic work on Oxalidaceae. 
In the Flora of the Venezuelan Guayana treatment 
of Oxalidaceae (Aymard & Berry, 2003), this spe- 
cies was treated as “Biophytum sp. A.” 


Biophytum ottohuberi Aymard & P. E. Berry, sp. 
nov. TYPE: Venezuela. Bolívar: Distrito Ced- 
eño, Serranía Guanay, sector nororiental, ca- 
beceras del Río Parguaza, 05°55'N, 66°23' W, 
1700 m, 20-28 Oci. 1985, O. Huber 10963 
(holotype, MYF; isotypes, NY, VEN not seen). 
Figure 1 D-F. 

Biophyto dormienti affinis, sed foliolis rigide coriaceis 
supra glabris, marginibus incrassatis, obovato-obdeltoideis 
vel late oblongis, 5-9 jugatis, floribus sessilibus, petalis 
pallide purpureis et ovariis adpresse pilosis recedit. 


Shortly branched subshrub, the main stem 30- 
50 cm tall and 5—8 mm in circumference at thickest 
point, erect; branches and branchlets densely ap- 
pressed-pubescent, sparsely pubescent to glabres- 
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cent when mature. Leaves 10 to 20 per cluster, 5- 
to 9-jugate, rachis 2—6 cm long, densely barbate 
when young, glabrescent; leaflets sessile, 1—4 X 1- 
3 mm, asymmetric, obovate-obdeltate to broadly 
oblong, rigid-coriaceous, strongly reticulate and 
glabrous on upper surface, lower surface papillate 
and with inconspicuous venation, 18- to 24-veined, 
the base truncate, the apex broadly rounded, mar- 
gins thickened, ciliate when young, glabrescent. In- 
florescence subterminal, globose, sessile or subses- 
sile, peduncle 0-1 mm long, appressed-pubescent; 
bracteoles ca. 10, clustered, setaceous, ca. 1 mm 
long, sparsely pilose on both sides, ciliate at the 
margins. Flowers examined (from the type collec- 
tion) consistent with the mid-styled floral morph (if 
tristylous), sessile; sepals lanceolate, ca. 3 mm 
long, 8- to 12-nerved, subglabrous, margins glan- 
dulose-ciliate; petals pale purple, obovate, ca. 4 
mm long, glabrous, 5- to 7-nerved; longer stamens 
ca. 2 mm long, filaments pilose, the shorter ones 
ca. 0.5 mm long, filaments glabrous, the anthers 
ovoid, ca. 0.3 mm long; ovary 5-lobed, 0.8-1 mm 
long, appressed-pilose; styles 5, pilose, 0.3-0.5 mm 
long; stigmas capitate. Capsules 5-lobed, ca. 3 mm 
long, appressed-glandulose to pilose, carpels 1l- 
seeded; seed ellipsoidal, ca. 2 mm long, sparsely 
ciliate, slightly striate. 

Habitat and distribution. Biophytum ottohuberi 
is known only from the type collection, in low for- 
ests in sandstone rocky areas around 1700 m ele- 
vation on the summit of Cerro Guanay, a tepui near 
the border of Amazonas and Bolívar states, Vene- 
zuela. 

In its small leaflets and nearly sessile inflores- 
cence, Biophytum ottohuberi is similar to B. dor- 
miens (Martius & Zuccarini) Knuth from the Rio 
Negro area of Amazonas state in Brazil (Zuccarini, 
1825; Knuth, 1919). However. B. ottohuberi differs 
from that species in the following ways: its leaflets 
are obovate-obdeltate to broadly oblong, glabrous 
on the upper surface, 5- to 9-jugate, and with thick- 
ened margins (in B. dormiens the leaflets are 
obliquely rhomboid, appressed-pubescent on the 
upper surface, less coriaceous, 17- or 18-jugate, 
and the margins are not thickened). Also, the flow- 
ers of B. ottohuberi are sessile, with pale purple 
petals and an appressed-pilose ovary, while in B. 
dormiens the flowers have pedicels 1-2.5 mm long, 
white petals, and the ovary is glabrous or at most 
apically pilose. 

The species is named after Otto Huber, who col- 
lected the type and made many unique and valu- 
able collections from the tepuis of the Venezuelan 
Guayana. In the Flora of the Venezuelan Guayana 
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treatment of Oxalidaceae (Aymard & Berry, 2003), 
this species was treated as “Biophytum sp. B.” 
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